The tetanus toxin light chain inhibits exocytosis.
The intracellular action on exocytosis of various forms of tetanus toxin was studied using adrenal medullary chromaffin cells, the membrane barrier of which has been removed by permeabilization with streptolysin O. Such cells still release catecholamines on stimulation with calcium. The two-chain form of tetanus toxin (67 nmol/l) strongly inhibited exocytosis, but only if dithiothreitol was present as a reducing agent. Purified light chain completely prevented [3H]noradrenaline release with a half-maximal effect at about 5 nmol/l. Heavy chain (up to 11 nmol/l) and unprocessed single-chain toxin (up to 133 nmol/l) were without effect. It is concluded that the original single-chain form of tetanus toxin has to be processed by proteolysis and reduction to yield a light chain which inhibits transmitter release.